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GHYHORSHG DQG LQWURGXFHG WR WKH LQGXVWU\ QDPHO\ /LJKWZHLJKW FRQFUHWH ILEHU UHLQIRUFHG FRQFUHWH 8OWUDKLJK
SHUIRUPDQFHFRQFUHWH5HDFWLYHSRZGHUFRQFUHWH7KHPRVWFRPPRQDQGZHOOUHVHDUFKHGPDWHULDOLVILEHUUHLQIRUFHG






FRQVWUXFWLRQ PDWHULDOV 1DQRSDUWLFOHV VXFK DV FDUERQ QDQRWXEHV &17V DQG FDUERQ QDQRILEHUV &1)V H[KLELW
XQLTXHSURSHUWLHVKHQFHWKH\KDYHEHHQJDLQLQJPRUHDWWHQWLRQGXULQJWKHSDVW\HDUVDQGWKH\DUHDSSOLHGLQPDQ\
ILHOGVWRIDEULFDWHQHZPDWHULDOVZLWKQRYHOW\IXQFWLRQV7KHSURSHUWLHVRIWKHVHILEHUVDUHVXPPDUL]HGLQ7DEOH
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ZLWKZDWHU DQG VXSHUSODVWLFLVHU DQG WKHQ VRQLFDWLRQ WHFKQLTXHVDUHXVHG WRSURSHUO\GLVSHUVH LW&RPSUHVVLRQ DQG
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7KH UHVXOWV RI WKLV VLPSOH FRPSDULVRQ VKRZ WKDW FRQFUHWHZLWK VLPLODU SURSRUWLRQV DQG FRQVWLWXHQWVKDVKLJKHU
VWUHQJWK XQGHU FRPSUHVVLRQ E\  DQG WKH VSOLW WHQVLOH VWUHQJWK LV LQFUHDVHG E\  )XUWKHU WHVWV DUH EHLQJ
FRQGXFWHGWRHYDOXDWHWKHGXFWLOLW\HQKDQFHPHQWRIWKHFRQFUHWHE\XVLQJVXFKILEHUVLQWKHFRQFUHWH
)RU WKLV UHVHDUFK VWXG\ WKH W\SHRI VWUXFWXUDOPHPEHU WREH LQYHVWLJDWHG LV NQRZQDV6WHHO&RQFUHWH VDQGZLFK
ZDOOZKLFKLVXVHGIRUKHDY\VWUXFWXUHV6WHHO&RQFUHWHFRPSRVLWH6&FRQVWUXFWLRQLVDVDQGZLFKV\VWHPLQZKLFK
WZR VWHHO SODWHV HQFDVH WKH FRQFUHWH LQ WKHPLGGOH7KH FRPSRVLWH DFWLRQ LV SURYLGHGE\ WKH VKHDU VWXGV7KH6&
V\VWHPZDV RULJLQDOO\ GHYLVHG IRU XVH LQ VXEPHUJHG WXEH WXQQHOV RYHU  \HDUV DJR DQG LW LV XVHG IRU KLJK ULVH
























VWUHQJWK ZLWK LQFUHDVLQJ XQLD[LDO SULQFLSDO WHQVLOH VWUDLQ )LJXUH  ,W LV D UDWLR RI H[SHULPHQWDOO\ GHWHUPLQHG













RI WKH ILEHUV WR VKHDU UHVLVWDQFH DQG SRVVLELOLW\ UHSODFLQJ WUDQVYHUVH VWHHO UHLQIRUFHPHQWZLWK DSSURSULDWH YROXPH
IUDFWLRQRIVWHHOILEHUV7KHVHOHFWHGEHDP$LVDEHDPGHVLJQDWHGZLWKSDUWLDOUHSODFHPHQWRIVWLUUXSVZLWK9I 
YROXPHIUDFWLRQRIVWHHOILEHUVZLWKUHVSHFWWRWKHYROXPHRIFRQFUHWH%HDP$ZDVVLPSO\VXSSRUWHGRYHUD
PP VSDQ DQG KDG PP ZLGWK ZLWK PP GHSWK 7KH VWLUUXSV ZHUH VSDFHG DW PP 7KH EHDP ZDV















































)LJXUH  VKRZV D FRPSDULVRQ RI WKH H[SHULPHQWDOO\ PHDVXUHG DQG DQDO\WLFDOO\ SUHGLFWHG ORDGGLVSODFHPHQW
UHVSRQVHVIRU6SHFLPHQ63
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RI WKH ZDOO LV PP PP DQG  PP UHVSHFWLYHO\ WKH WKLFNQHVV RI HDFK IDFHSODWH LV PP WKH
UHLQIRUFHPHQWUDWLRLVWKHIDFHSODWHVOHQGHUQHVVUDWLRLVDQGFRQFUHWHVWUHQJWKPHDVXUHGRQWKHGD\RIWKH
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6& ZDOO DORQJ ZLWK IOH[XUDOVKHDU IDLOXUH RI FRQFUHWH +RZHYHU WKH SUHVHQW PRGHO FDQ FDSWXUH WKH SHDN VKHDU
VWUHQJWK LQLWLDO VWLIIQHVV GHIRUPDWLRQ FDSDFLW\ DQG HQHUJ\ GLVVLSDWLRQZLWK UHDVRQDEOH DFFXUDF\+HQFHIRUWK WKH
VDPH PRGHO KDV EHHQ XVHG WR LQYHVWLJDWH WKH HIIHFW RI ILEHU RQ ORDGGHIRUPDWLRQ FKDUDFWHUL]HV 7KH FRQFUHWH
FRPSUHVVLYH DQG WHQVLOH VWUHQJWK RI VWHHO ILEHU 9I   DUH 03D DQG 03D UHVSHFWLYHO\ 7KH FRQFUHWH
FRPSUHVVLYHDQGWHQVLOHVWUHQJWKRIFDUERQQDQRILEHU9I DUH03DDQG03DUHVSHFWLYHO\,WFDQEH
VHHQ WKDW 6)5&  DQG &1)  SURYLGH EHWWHU RYHUDOO SHUIRUPDQFH WKDQ WKDW RI 1& ,Q DGGLWLRQ  6)5&
SURYLGHVPRUHLQLWLDOVWLIIQHVVDQGSHDNVKHDUVWUHQJWKEXWOHVVHQHUJ\GLVVLSDWLRQDQGGHIRUPDWLRQFDSDFLW\WKDQWKDW





















7KH SUHVHQW PRGHO GRHV QRW FRQVLGHU WKH EXFNOLQJ RI VWHHO SODWH +RZHYHU WKH HIIHFW RI ILEHU RQ EXFNOLQJ
SKHQRPHQRQ FDQ EH LQGLUHFWO\ FDSWXUHG E\ SORWWLQJ WKH ORQJLWXGLQDO VWHHO VWUDLQ RI WKHPRVW FULWLFDO ILEHU LH WKH
RXWHUPRVWILEHU,WFDQEHREVHUYHGIURPWKHDERYH)LJXUHWKDWWKHSURJUHVVLRQRIDFFXPXODWHGSODVWLFVWUDLQLQWKH
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